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Conclusions

Despite difficulties in enzyme purification, this
investigation of helicase protein behavior in

Results
Figure 2. Investigating Properties of Tte UvrD

Introduction
Research Summary

Figure 5. Helicase TRAP and

and possible contributions to the MMR pathway.
This has many relevant clinical applications,
particularly in MMR mutation-induced cancer
research

DNA in an ATP-dependent manner to unwind segments of DNA to prepare for
repair.>

» This research focused on Thermus aquaticus (Taq) UvrD, a homologue of a
human helicase involved in MMR pathways, to elucidate how Taqg UvrD binds to
DNA, the factors affecting its enzymatic activity, and the directionality of its
unwinding.*

* This research was expanded by studying other thermophilic helicases such as
Thermoanaerobacter tengcongensis (Tte) UvrD.

Figure 5. Helicase TRAP assay (Figure 5A) across four different
incubation temperatures (room temperature, 46°C, 72°C, 90°C).
Lanes 1, 3, 5, and 7 are controls at these temperatures, and 2, 4, 6,
and 8 are experimental. FRET Activity (Figure 5B) measuring
fluorescence of Cy5 after excitation of Cy3.
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Figure 2. Testing the directionality and catalytic activity of UvrD using
FRET and ATPase assays to determine key enzyme metrics
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Figure 3. pTYBA plasmid expression of Taq
UvrD and restriction enzyme digest

5uL 0.692 4.54 0.521 5.13
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J—————— Future Directions

Repeat the attempts to purify Taq UvrD and
thereafter the characterization experiments such as

the FRET, helicase TRAP, and ATPase assays.

The FRET assay controls showed significant
photobleaching. In the future, we should reduce the
time exposure to light sources to decrease the
frequency of excitation-emission cycles.

Repeat the ATPase experiment varying ATP with

10 pL 0.662 4.64 0.10 0.508 5.17 0.04

20 pL 0.597 4.87 0.23 0.501 5.20 0.03

Hypothesis
We predict that FRET analysis will conclude that Tag UvrD binds to ssDNA and

moves from the 3’ to the 5’ end. This will be proven by an experiment showing that
the ssDNA with the 3" overhang will show increased absorbance at 260 nm over
time and an increase in emission from the donor molecule because it is no longer
being accepted by its corollary acceptor.

Table 1. Calculation of FRET efficiency, distance, and change in
distance for various concentrations of helicase. Substrate with both a
3’ overhang and blunt end were tested. As concentration increased,
efficiency decreased, indicating an increase in helicase activity.

Figure 6. Tte UvrD ATPase Activity
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digestion (Figure 3B) with Xbal (lane
3), Hindlll (lane 4), and a double digest
(lane 5). Uncut plasmid in lane 2 and
ladder in lane 1.

Figure 4. Purification of Taq UvrD

known helicases to make final conclusions.

Methods

Restriction enzyme digest was
used to determine the proper
length for the vector and gene
insert

Figure 6 Measuring enzyme velocity as a function of ATP
concentration (Figure 6A). V__ was determined to be 70.59 puM/s
and K was determined to be 194.2 mM. Measuring the catalytic
efficiency of Tte UvrD by varying Tte UvrD concentration (Figure
6B). k_,, was determined to be 0.0007807 s

Transformation of
Taq UvrD into
BL21(DE3) cells
using pTYBA plasmid
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MiniPrep (Qiagen kit)
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Column
chromatography
purification: chitin and

chitin and talon column chromatography did not.
Characterization experiments using Tte UvrD concluded that
there was helicase activity and that the FRET efficiency was

Helicase TRAP assay and
FRET activity assay were
used to determine helicase

throughout this learning experience and as we completed our
experiments.

activity

talon columns

!

ATPase assay was done to

greater with a 3' overhang compared to a blunt end. Absolute
change in distance was also greater with a 3’ overhang.
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